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Chapter 10: Energy Element
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10.1 Vision Statement
“The Energy Element of the Comprehensive Plan serves to identify the energy infrastructure
within our county and promote energy conservation measures that benefit our communities”

In order to develop a comprehensive community approach to energy conservation, it is essential to
examine energy consumption at the local level. Commonly called an inventory of existing conditions, this
section examines the diversity, availability and affordability of energy sources; local dependence on these
sources; and the economic and environmental consequences of that dependence. Through this analysis,
significant community issues associated with energy conservation can be identified, which will in turn
facilitate the development of goals and objectives for the energy element.

To assess energy use, it is important to understand how energy is measured. Electricity is commonly
measured in watts and watt-hours. While watts describe the rate at which energy is being consumed or
produced at a given moment, watt-hours measure the total amount of energy consumed or produced over
time. A kilowatt is equal to 1,000 watts and is used to describe the power use of appliances such as
refrigerators and water heaters. One kilowatt hour (kWh) is 1,000 watts consumed or produced in one
hour. Measuring the output of power plants requires larger measuring units such as the megawatt (equal
to one million watts) and the gigawatt (equal to 1,000 megawatts).

Natural gas is measured either by volume (cubic feet) or by heat content (therms). When measured in
terms of cubic feet, larger volumes of natural gas are measured in hundreds of cubic feet (Ccf) or
thousands of cubic feet (Mcf). Natural gas companies have begun to switch to therms as the standard
measurement because heat content is a more accurate way of quantifying amounts of natural gas. A
therm is defined as 100,000 British thermal units (Btu).

To compare or add the energy consumed or produced by different energy sources, it is useful to convert
to the energy industry’s common unit, the Btu. One Btu represents the amount of energy required to
increase the temperature of one pound of water (one pint) by one degree Fahrenheit. Because Btu
measurement can be very large when discussing county-wide energy use, one million Btu (MMBtu) will be
the common unit of measurement referenced throughout this document. Appendix B includes a listing of
relevant energy conversion factors.

For individuals not employed in the energy industry, the concept of energy measurement can be difficult
to fathom without comparisons to energy use in our everyday lives. Estimates of energy usage from the
national perspective have been developed by the Energy Information Administration and agencies such
as the California Energy Commission that help bring energy measurements into a practical perspective.
According to such sources, the average single-family home (2.5 persons) in the United States uses
approximately 110 MMBtu per year, while the average automobile carrying 1.1 occupants consumes 80
MMBtu per year. Annual per capita energy use nationwide is estimated to be 150 MMBtu. Total energy
use per household, including travel, home energy use, and a proportional share of community non-
residential and community infrastructure energy use is approximately 440 MMBtu.

10.2  State and National Energy Use Overview

The United States was self-sufficient in terms of energy until the late 1950s when energy consumption
began to outpace domestic production. Since the late 1950s, the nation has imported more energy than it
exported. According to the US Energy Information Administration (US EIA), the United States imported
30 quadrillion Btu and exported 4 quadrillion Btu of energy in 2001. Petroleum dominated energy imports
by 1994, with the country importing more petroleum than it produces.

The transportation sector’s energy use, which is overwhelmingly petroleum, more than tripled from 1949
to 2001. Motor gasoline accounts for about two-thirds of the petroleum consumed in the sector. Distillate
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fuel oil (diesel engine fuel) and jet fuel are other leading petroleum products used in the transportation
sector.

Most domestic energy consumed is derived from fossil fuels. Renewable energy resources — mostly
hydroelectricity and the industrial use of biomass — have supplied a relatively small but steady energy
source. In the late 1950s, nuclear fuel began to be used to generate electricity, and, by the late 1980s,
nuclear energy contributed about the same share as renewable energy.

In South Carolina, nuclear energy accounts for nearly 33% of the State’s energy consumption, markedly
higher than the national level of only 7%. Consumption of nuclear energy in South Carolina rose by more
than 172% in the 1990s. On a comparative level, nuclear energy accounted for more than half (56.5%) of
all electricity generation in South Carolina in 2000, while accounting for less than one-fourth (23.5%) in
the United States. As such, the State ranks third in the nation — behind only Pennsylvania and lllinois — in
nuclear energy production for electricity generation.

Petroleum consumption accounts for nearly 28% of the State’s energy use and coal for 24%, with natural
gas comprising only 9.8% of statewide energy use. End-use deliveries of natural gas in South Carolina
were 29.8% higher in 2000 than in 1980. Most of the increase occurred in the industrial sector, where
natural gas deliveries increased by 28.7%. The industrial sector accounted for 64.3% of all natural gas
deliveries in South Carolina in 2000, while accounting for 52.8% in the United States. Biofuels account
for nearly 5% of the State’s energy consumption.

South Carolinians have long enjoyed energy on demand with some of the lowest prices in the nation —
about 12% lower on average than the national average. However, residential electricity consumption in
the State is far above the national average, resulting in average household utility bills that exceed the
national average by more than 17%.

As the State’s economy has grown, so too has its energy needs — with South Carolina ranking 19" in total
per capita energy consumption nationwide. During the past three decades, statewide energy
consumption increased at a much higher rate than the United States average. Total statewide energy
consumption rose by 99.7% between 1970 and 1999, compared with an increase of only 40.8%
nationwide during the same period.

The industrial sector accounts for more than 41% of the State’s energy consumption. The SC Energy
Office (SCEO) includes manufacturing industries, mining companies, construction companies, and
agricultural, fishery and forestry operations in the industrial sector. Energy use in the transportation
sector, including all private and public vehicles that move people and commodities, comprises more than
25% of statewide consumption. The residential sector includes all private residences whether occupied
or vacant, owned or rented and accounts for 19% of the State’s energy consumption. The remaining 14%
of energy is consumed by the broadly defined commercial sector, which consists primarily of hotels,
motels, restaurants, wholesale businesses, retail stores, laundries and other service enterprises, as well
as religious and nonprofit organizations.

From 1970 to 1999, energy consumption in the State’s commercial sector increased by nearly 181%,

while industrial energy use rose by more than 90%. Residential energy consumption increased by nearly
93% and transportation use by almost 90% during the same time period.
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Figure 10-1. Increase in Energy Consumption by Sector, 1970 — 1999
South Carolina
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Source: 2001 South Carolina Energy Use Profile, SCEO.

Electricity accounts for nearly two-thirds (62.4%) of residential energy consumption in South Carolina, but
only 36.4% on the national level. Twenty percent (20%) of residential energy is provided by natural gas,
much lower than the 45% of residential energy nationwide provided by natural gas. Electricity provides
64% of energy used in the commercial sector in South Carolina, as compared with 49% in the United
States. As in the residential sector, natural gas comprises 23% of commercial consumption statewide,
while the national rate is much higher at 41%.

South Carolina ranks 19" nationally in industrial energy consumption. Unlike the residential and
commercial sectors that rely primarily on electricity for energy, energy consumption in the industrial sector
is more diversified. Twenty-seven percent of industrial energy is provided by electricity, 26.2% by natural
gas, 18% by biofuels, 17% by petroleum, and 11.5% by coal.

South Carolina has electric rates which are slightly below the national average. Energy expenditures
statewide have risen by 756% since 1970, while energy consumption increased by more than 99.7%
during this time. South Carolinians spent $8.3 billion on energy in 1999. The transportation sector is
responsible for the largest share of energy expenditures at 35.5%, followed by the residential sector at
26%, the industrial sector at 23% and the commercial sector at 15.4%.
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Figure 10-2. Share of Energy Expenditures by Sector, 1999
South Carolina
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Source: 2001 South Carolina Energy Use Profile, SCEO.

While near-term trends such as energy supply disruptions or political actions affect energy prices in the
short term, long term trends are influenced primarily by fundamental issues including the availability of
energy resources, emerging technologies, developments in domestic electricity markets and the impact of
economic growth on projected energy demand. In its Annual Energy Outlook 2003, the US Energy
Information Administration (EIA) reports that, as has been typical in recent years, energy prices were
extremely volatile during 2002. Prices for natural gas rose from $2 per thousand cubic feet in January of
2002 to between $3 and $4 per thousand cubit feet by the fall. Crude oil prices also rose in 2002, from
$16 per barrel at the first of the year to between $25 and $30 per barrel by the fall, mainly because of
reduced production by the Organization of Petroleum Exporting Countries (OPEC) and, to a lesser
degree, caution about potential military action in the Middle East. The EIA bases energy supply and price
projections on long-term fundamentals in projecting energy prices in the coming years. They project
average natural gas prices to drop form $4.12 per thousand cubic feet in 2001 to $2.75 per thousand
cubic feet in 2002. After 2002, natural gas prices are projected to move higher as technology
improvements prove inadequate to offset the impacts of resource depletion and increased demand. The
EIA projects that average electricity prices will decline from 7.3 cents per kilowatt hour in 2001 to a low of
6.3 cents (2001 dollars) by 2007 as a result of cost reductions in an increasingly competitive market.
These projections anticipated an excess generating capacity that resulted in a construction boom and a
continued decline in oil prices. Beginning in 2008, average electricity prices are projected to increase by
0.4% each year as a result of rising natural gas prices and a growing need for new generating capacity to
meet growth in electricity demand.

Automotive fuel prices fluctuated widely both in South Carolina and nationally in 2002 and early 2003,
with gasoline prices in February of 2003 averaging more than 50 cents per gallon higher than a year
earlier. Reasons for fluctuations in prices include unrest in resource rich mid-eastern countries, strikes by
Venezuelan petroleum workers, and a wavering economy here in the United States. While it is difficult to
make accurate predictions about future gasoline prices given the number of factors involved, dependence
on imported supplies increases the likelihood that fuel prices will continue to fluctuate well into the future.

10.3 Inventory of Local Energy Sources and Costs

A key component in an effective and relevant energy conservation plan is a comprehensive assessment
of the energy sources used in Greenwood County as well as the costs associated with these uses.
Factors such as the diversity of energy sources, energy source use within economic sectors, and the
geographic origin of local energy supplies provide baseline information that can be used both to analyze
current conditions and to make projections of future energy use. An examination of local dependence on
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nonrenewable resources and the possible adverse affects of some energy sources will provide greater
insight into future avenues for energy conservation in Greenwood County.

10.3.1 Energy Supply Mix and Cost

Data obtained from Greenwood County energy providers — including the Greenwood Commissioners of
Public Works (GWCPW), Duke Power Company, Little River Electric Cooperative, Greenwood Petroleum
and Stockman Oil — indicates energy customers in Greenwood County consume more than 9.7 million
MMBtu per year, excluding transportation fuels. Nearly 58% of the energy distributed in Greenwood
County comes from electricity, at a cost of more than $73 million a year. The bulk of the remainder of the
energy distributed within the County (42%) comes from natural gas, at a cost of more than $30.7 million.
Energy in the form of fuel oil and kerosene represent small shares of the County energy market.
Greenwood County consumers spend more than $104 million annually on energy. Fuel costs average
$10.74 per MMBtu. The costliest energy source is electricity at $13.03 per MMBtu. Kerosene follows at
$10.24 per MMBtu and fuel oil at $8.15 per MMBtu. Natural gas is Greenwood County’s least costly
energy source at only $7.60 per MMBtu.

Figure 10-3. Total Energy Distribution by Energy Type, 2001
Greenwood County

% Total Cost per
Energy Type MMBtu MMBtu Total Cost MMBtu
Electricity 5,626,166.2 57.9% $73,281,935 $13.03
Natural Gas 4,042,145.4 41.6% $30,701,662 $7.60
Fuel Oil 38,125.9 0.4% $310,820 $8.15
Kerosene 11,697.9 0.1% $119,750 $10.24
Total 9,718,135.4 100.0% $104,414,167 $10.74

10.3.1.1 Residential

Consumers in Greenwood County’s residential sector use 2.27 million MMBtu of energy each year, at a
total cost of more than $33.6 million. Much of this energy is in the form of electricity, accounting for nearly
60% of total energy distribution. Natural gas provides much of the remainder of energy for residential
consumers at 39%, with fuel oil and kerosene each providing less than 1% of total residential energy.

In 2001, residential customers in Greenwood County paid $14.82 per MMBtu for energy of all types, with
a total energy cost of more than $33.6 million per year. Electricity is the most expensive energy source
for residential customers at $16.95 per MMBtu, with a total cost per year of more than $23 million.
Consumers in the residential sector paid $11.74 per MMBtu for natural gas at a total cost of more than
$10.3 million annually. Cost per MMBtu in the residential sector is lower for fuel oil and kerosene, at
$8.65 and $10.28, respectively.

Figure 10-4. Residential Energy Distribution by Energy Type, 2001
Greenwood County

% Total Cost per
Energy Type MMBtu MMBtu Cost MMBtu
Electricity 1,357,689.6 59.8% $23,010,288 $16.95
Natural Gas 885,530.1 39.0% $10,393,296 $11.74
Fuel Oil 15,852.3 0.7% $137,160 $8.65
Kerosene 11,157.9 0.5% $114,750 $10.28
Total 2,270,229.9 100.0% $33,655,494 $14.82

10.3.1.2 Commercial

Nearly 1.4 million MMBtu of energy is used by the commercial sector in Greenwood County annually.
The County’s commercial sector includes agricultural and institutional (government and schools) energy
uses. More than half of this energy (51.6%) comes from electricity and 47% from natural gas. Fuel oil
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accounts for 1% of energy and kerosene provides a very small fraction (only 540 MMBtu) of energy in the
commercial sector.

Commercial energy consumers pay $13.60 per MMBtu in Greenwood County, with a total energy cost of
more than $18.9 million a year. Electricity is the most expensive source at $16.72 per MMBtu, with a total
cost per year of more than $12 million. Commercial customers pay $10.31 per MMBtu for natural gas,
with a total per year cost of nearly $6.8 million. Only $5,000 is spent on kerosene in the commercial
sector yearly, at a cost of $9.26 per MMBtu. Fuel oil is the least expensive energy source at only $7.93
per MMBtu, with a total of $110,660 spent annually.

Figure 10-5. Commercial Energy Distribution by Energy Type, 2001
Greenwood County

% Total Cost per
Energy Type MMBtu MMBtu Cost MMBtu
Electricity 718,435.7 51.6% $12,014,625 $16.72
Natural Gas 658,787.0 47.3% $6,794,009 $10.31
Fuel Oil 13,952.2 1.0% $110,660 $7.93
Kerosene 540.0 0.0% $5,000 $9.26
Total 1,391,714.9 100.0% $18,924,294 $13.60

10.3.1.3 Industrial

More than 6 million MMBtu of energy is used by Greenwood industrial consumers each year. Nearly 59%
of this industrial energy comes from electricity, while more than 41% is generated by natural gas. Only
8,321 MMBtu of energy is generated by fuel oil in the industrial sector and no kerosene is used for
industrial purposes in the County.

Greenwood County industrial consumers expend an average of $8.56 per MMBtu, with a total energy cost
of more than $51.8 million a year. Electricity is the most costly energy source for industrial customers at
$10.78 per MMBtu, with a total cost of more than $38 million annually. Natural gas customers pay $5.42
per MMBtu, with a yearly cost of more than $13.5 million. The small percentage of customers (less than
1%) using fuel oil pay $7.57 per MMBtu.

It is important to note that due to larger quantities used, industrial energy consumers in Greenwood
County pay substantially less per MMBtu for energy than residential and commercial customers. Overall
energy costs were $5 or more per MMBtu for residential and commercial customers and more than $6 for
residential and commercial electricity customers. Natural gas consumers in the industrial sector pay
$6.33 less than residential consumers and $4.90 less than consumers in the commercial sector.

Figure 10-6. Industrial Energy Distribution by Energy Type, 2001
Greenwood County

% Total Cost per
Energy Type MMBtu MMBtu Cost MMBtu
Electricity 3,550,041.1 58.6% $38,257,022 $10.78
Natural Gas 2,497,828.3 41.2% $13,514,357 $5.41
Fuel Oil 8,321.4 0.1% $63,000 $7.57
Kerosene 0.0 0.0% $0 $0.00
Total 6,056,190.8 100.0% $51,834,379 $8.56

10.3.2 Energy Sources

The Greenwood Commissioners of Public Works (CPW) provides electricity to customers within the City
of Greenwood. Duke Power Company is the primary electricity provider for the unincorporated area of
Greenwood County outside of the City of Greenwood, with Little River Electric Cooperative distributing
electricity to customers in limited areas along the Greenwood and Abbeville County border.
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Nearly 84% of the total electricity distributed in Greenwood County is from Duke Power Company.
Greenwood CPW provides more than 16% of the electricity in the County, with the remainder (less than
1%) provided by the Little River Electric Cooperative. Greenwood CPW also provides natural gas to all
Greenwood County consumers. Greenwood Petroleum provides 78% of all kerosene and all fuel oil
distributed in Greenwood County, while Stockman Oil provides 22% of the kerosene sold in the County.

Figure 10-7. Energy Distribution by Energy Type and Provider, 2001
Greenwood County

% of
Source/Provider MMBtu MMBtu
Electricity 5,626,166.2 57.9%
Duke Power 4,703,714.8 83.6%
GWCPW 922,252.7 16.4%
Little River 198.7 0.0%
Natural Gas 4,042,145.4 41.6%
GWCPW 4,042,145.4 100.0%
Fuel Qil 38,125.9 0.4%
GW Petroleum 38,125.9 100.0%
Kerosene 11,697.9 0.1%
GW Petroleum 9,180.0 78.5%
Stockman Qil 2,517.9 21.5%
Total 9,718,135.4 100.0%

10.3.2.1 Electricity

The City of Greenwood established the Commissioners of Public Works (CPW) in 1896 to provide
electrical and water service to City residents. CPW is publicly owned and is governed by a three member
Board of Commissioners. The Greenwood CPW Electric Distribution System provides power to more
than 10,000 customers. The System includes 5 substations and approximately 180 miles of line.
Greenwood CPW purchases its electricity from two sources — South Carolina Electric and Gas (SCE&G)
and the Southeastern Power Administration. CPW obtains the majority of its energy (approximately 95%)
from SCE&G, and the remainder from the Southeastern Power Administration.

SCE&G, a principal subsidiary of the investor-owned SCANA Corporation, provides electricity to more
than 547,000 retail and wholesale customers in South Carolina. Fossil fuels, hydroelectric, nuclear and
internal combustion technologies generate electricity at 21 SCE&G facilities. SCE&G uses coal to
generate 75% of its electricity, with nuclear energy generating nearly 21% of its electricity and the
remainder generated by hydroelectric facilities. The company operates 18 power plants — with 8 plants
located in the Midlands Region (Richland, Lexington and Fairfield Counties), 2 plants in Aiken and
Charleston Counties, and additional plants in Anderson, Beaufort, Colleton, Jasper, Orangeburg and
Union Counties. Located northwest of the City of Columbia in Fairfield County near Jenkinsville, the
SCE&G Virgil C. Summer Nuclear Station has a generating capacity of 953.9 megawatts.

As part of the US Department of Energy, the Southeastern Power Administration, markets electric power
and energy generated by the Federal reservoir projects (hydroelectric) operated by the US Army Corps of
Engineers to public bodies and cooperatives in the states of West Virginia, Virginia, North Carolina, South
Carolina, Georgia, Florida, Alabama, Mississippi, Tennessee, and Kentucky. Their customers include
127 electric cooperatives and 176 public bodies, ultimately serving 18 million retail customers through
their wholesale customers. The total generating capacity of the Southeastern Power Administration is
3,092 megawatts.

Duke Power Company is an investor-owned utility company that serves more than 2 million customers
within its 22,000 square mile service area in central and western North Carolina and South Carolina.
More than one-fourth (667,000) of Duke Power's customers are in South Carolina. The Company
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operates 8 coal-fired stations, 3 nuclear stations, 31 hydroelectric stations, and numerous turbine units
fueled by natural gas or fuel oil. More than half (51%) of Duke Power’s electricity is generated by coal, oil
and gas with 48% produced by nuclear energy. Duke Power produces much of the electricity for
Greenwood County at its Oconee Nuclear Station, located on the shores of Lake Keowee in Oconee
County. The Oconee Station operates 3 units with a total capacity of 2,538 megawatts. To date, the
Oconee Nuclear Station has produced more electricity than any other US nuclear station. Electricity for
Greenwood County customers is also produced at Duke Power's Buzzard Roost Plant in Greenwood
County. The Buzzard Roost Plant operates 10 combustion turbine (gas) units, with a total capacity of 196
megawatts.

The Little River Electric Cooperative is a member-owned rural electric cooperative based in the nearby
City of Abbeville. Little River provides service to more than 12,500 residential, commercial and industrial
customers in Abbeville, Anderson, Greenwood and McCormick Counties. The Cooperative purchases
electricity from Duke Power.

10.3.2.2 Natural Gas

Greenwood CPW is the natural gas provider in Greenwood County. The Natural Gas Unit began
operation in 1940, initially serving only customers within the City of Greenwood. In 1946, the natural gas
system became a part of the combined public works system that is now called the Commissioners of
Public Works (CPW). Today CPW provides natural gas within a territory of 310 square miles that extends
from the Town of Chappells to the City of Belton. In addition to the City of Greenwood, CPW is the
natural gas supplier to the Towns of Donalds, Hodges, Ware Shoals and Ninety Six. The CPW natural
gas system has approximately 75 miles of high pressure transmission mains and 560 miles of distribution
lines.

The CPW system has interconnections with two interstate pipelines — the Transcontinental Gas Pipe Line
and the South Carolina Pipeline Company (SCPC). Greenwood CPW purchases nearly all of its natural
gas from Trans-Continental Pipeline, a subsidiary of Williams Energy, and a small amount from South
Carolina Pipeline, a subsidiary of SCANA. Transcontinental is one of the largest natural gas producers in
the nation, providing interstate natural gas transportation, primarily via pipeline, from the Gulf Coast to
markets in eastern and southeastern states. SCPC pioneered the expansion of safe and cost-effective
gas service into much of South Carolina beginning in the 1950s and has expanded its facilities to include
nearly 2,000 miles of pipelines serving 40 of South Carolina’s 46 counties.

10.3.2.3 Gasoline

While there are no gasoline production facilities or refineries in South Carolina, two major petroleum
pipelines traverse the State, both through the upstate region. Colonial Pipeline Company and Plantation
Pipeline Company, both based in Atlanta, are the owners and operators of the pipelines. Colonial
Pipeline distributes an average of 95 million gallons of gasoline, diesel fuel, home heating oil, aviation fuel
and military fuels through its 5,519 mile system. An average of 600,000 barrels of petroleum products are
distributed through the 3,100 mile Plantation Pipeline system daily. Products distributed by both
companies originate in Texas, Louisiana, Mississippi and Alabama. Gasoline for Greenwood County is
transported to terminals in Belton, North Augusta and Spartanburg, where it is distributed via truck to
public and private distributors in the area.

10.3.2.4 Other Fuels

Greenwood Petroleum is the major distributor of commercial and home fuel oil in Greenwood County and
provides more than three quarters (78.5%) of the kerosene sold in the County. The Company has served
customers in Greenwood, Abbeville, Laurens and Saluda Counties since 1914. Greenwood Petroleum
purchases fuel oil and kerosene from the British Petroleum Company (BP).

Stockman Oil provides 22.5% of the kerosene for Greenwood County consumers. Founded in 1932, the
Company is a petroleum distributor, offering fuel, gasoline and lubricant products. Stockman Oil
purchases its petroleum supplies from Castrol, Citgo, Exxon, Mobil, Shell and Texaco. The company has
warehouse locations in Greenwood and in Elberton and Lithonia, Georgia.
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10.3.3 Energy Source Use Per Sector

Additional information on energy consumption can be gathered through closer examination of the types of
energy used within each economic sector. Such analysis does not include transportation fuel
consumption, which includes all types of transportation regardless of the economic sector served. The
industrial sector is by far the largest consumer of energy in Greenwood County at 62.3%. The residential
sector accounts for 23.4% and the commercial sector 14.3% of energy consumption within the County.

In 2001, residential customers paid an average of $14.82 per MMBtu for energy, while commercial
customers paid $13.60 per MMBtu. The average energy cost is $5 less per MMBtu for industrial
customers at only $8.56 per MMBtu. Even with a lower energy rate, industrial consumers collectively pay
more than half of the total energy expenditures for all sectors at more than $51 million.

Figure 10-8. Total Energy Distribution by Sector in Greenwood County, 2001

Energy Distributed
per Sector Energy Cost
Sector MMBtu % MMBtu Total Per MMBtu
Residential 2,270,229.8 23.4% $33,655,493 $14.82
Commercial 1,391,714.7 14.3% $18,924,294 $13.60
Industrial 6,056,190.9 62.3% $51,834,379 $8.56
Total 9,718,135.4 100.0% | $104,414,166 $10.74

Electricity distributed to all economic sectors totals more than 5.6 million MMBtu per year. The industrial
sector is also the largest user of electricity, purchasing more than 63% of the total energy generated by
electricity for Greenwood County consumers. Nearly one-fourth (24%) of electricity is distributed to
residential customers and 13% to the commercial sector.

While the industrial sector accounts for more than half (52%) of the total cost of electricity in the County,
industrial users pay the least per MMBtu at $10.78. Residential and commercial customers pay
substantially more per MMBtu for their electricity at nearly $17.

Figure 10-9. Electricity Distribution by Sector in Greenwood County, 2001

Amount Distributed per Sector Cost
Sector kWh MMBtu % MMBtu Total per MMBtu
Residential 397,799,411 | 1,357,689.6 24.1% | $23,010,288 $16.95
Commercial 210,499,713 718,435.7 12.8% | $12,014,625 $16.72
Industrial 1,040,152,724 | 3,550,041.1 63.1% | $38,257,022 $10.78
Total 1,648,451,848 | 5,626,166.4 100.0% | $73,281,935 $13.03

More than four million MMBtu of energy produced by natural gas is distributed annually in Greenwood
County. Nearly 62% of the natural gas energy distributed in the County is for the industrial sector.
Residential use accounts for 22% of natural gas distribution and approximately 16% is distributed to the
commercial sector.

The total cost of natural gas was highest in the industrial sector. However, industrial users paid the least
per MMBtu for energy at $5.41. Residential customers paid more than twice that rate at $11.74 per
MMBtu, while commercial customers paid just a little less than twice the industrial rate at $10.31 per
MMBtu.

The Energy Element 255



The Greenwood City/County Comprehensive Plan Update
=

October 2006

Figure 10-10. Natural Gas Distribution by Sector in Greenwood County, 2001

Amount Distributed per Sector Cost
Sector Mcf MMBtu % MMBtu Total per MMBtu
Residential 859,738 885,530.1 21.9% | $10,393,296 $11.74
Commercial 639,599 658,787.0 16.3% $6,794,009 $10.31
Industrial 2,425,076 | 2,497,828.3 61.8% | $13,514,357 $541
Total 3,924,413 | 4,042,145.4 100.0% | $30,701,662 $7.60

Energy produced by fuel oil for all economic sectors in Greenwood County totals 38,126 MMBtu per year.
Nearly 42% of fuel oil is distributed to residential consumers, 36% to commercial customers, and 22% to
industrial consumers. Prices for fuel oil average $8.15 per MMBtu for all sectors, with residential
customers paying slightly more at $8.65 per MMBtu. Prices are lower for commercial and industrial
customers at $7.93 and $7.57, respectively.

Figure 10-11. Fuel Oil Distribution by Sector in Greenwood County, 2001

Amount Distributed per Sector Cost
Sector Gallons MMBtu % MMBtu Total per MMBtu
Residential 114,300 15,852.3 41.6% $137,160 $8.65
Commercial 100,600 13,952.2 36.6% $110,660 $7.93
Industrial 60,000 8,321.4 21.8% $63,000 $7.57
Total 274,900 38,125.9 100.0% $310,820 $8.15

Only 11,698 MMBtu of energy produced by kerosene is distributed each year in Greenwood County to
consumers in the residential and commercial sectors. Nearly all of the kerosene distributed in the County
(95.4%) is used by the residential sector, with only 4.6% distributed to the commercial sector. No
kerosene is used by the County’s industrial sector. Kerosene consumers pay an average of $10.24 per
MMBtu. Residential kerosene users pay $10.28 per MMBtu and commercial consumers pay slightly less
at $9.26 per MMBtu.

It is important to note that kerosene consumption in South Carolina gradually declined over the past 20
years, experiencing a 50.8% drop from 1980 to 2000.

Figure 10-12. Kerosene Distribution by Sector in Greenwood County, 2001

Amount Distributed per Sector Cost
Sector Gallons MMBtu % MMBtu Total per MMBtu
Residential 82,651 11,157.9 95.4% $114,750 $10.28
Commercial 4,000 540.0 4.6% $5,000 $9.26
Industrial 0 0.0 0.0% $0 $0.00
Total 86,651 11,697.9 100.0% $119,750 $10.24

10.3.4 Summary of Energy Sources and Prices

Electricity is the most prominent energy source for Greenwood County consumers, comprising 58% of
total energy distributed. Natural gas follows closely, providing 42% of the County energy distribution.
Electricity provides more than half of the energy used within the residential, commercial and industrial
sectors. Natural gas is close behind, providing 40% of residential and industrial energy and 47% of
commercial energy.

Duke Power Company provides nearly 84% of the electricity distributed within Greenwood County. Duke
generates its own electricity, with 51% generated through nuclear energy and 48% from coal, oil and gas.
The Greenwood area is served primarily by the Oconee nuclear station in Oconee County and the
Buzzard’s Roost facility (a combustion turbine/gas unit) located in Greenwood County.
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The Little River Electric Cooperative serves a small percentage of Greenwood County electric customers
located near the Abbeville County border. Little River purchases its electricity from Duke Power.

Greenwood CPW provides more than 16% of the electricity distributed in Greenwood County. CPW
purchases most of its electricity from SCE&G and a small percentage from the Southeastern Power
Administration. SCE&G generates its electricity, with 75% produced by coal and 21% by nuclear power,
with a small percentage generated by hydroelectric facilities. The Southeastern Power Administration
sells hydroelectric power generated at federal facilities around the country to local governments and
cooperatives.

Greenwood CPW is also the sole provider of natural gas within the County. CPW purchases nearly all of
its natural gas from Transcontinental Pipeline and a small amount from South Carolina Pipeline.

Transportation fuels are transported to terminals in Belton, North Augusta and Spartanburg from the
Plantation Pipeline and the Colonial Pipeline. Both pipelines traverse the State in the upstate region, and
both companies are based in Atlanta. The fuel is transported via truck from the terminals to public and
private gas distributors in the Greenwood area.

Overall energy costs average $10.74 per MMBtu in Greenwood County. Electricity is the most expensive
energy source at $13.03 per MMBtu and natural gas is the least expensive at $7.60 per MMBtu.

The industrial sector is by far the major consumer of energy in Greenwood County, using nearly two-
thirds (62.3%) of the total energy distributed. The residential sector accounts for less than one-fourth
(23.4%) and the commercial sector only 14.3%. The industrial sector pays substantially less per MMBtu
for energy than the residential or commercial sectors for both electricity and natural gas.

10.3.5 Renewable and Nonrenewable Energy and Local Resources

Renewable energy sources are natural, but flow-limited, resources that can be replenished. Renewable
energy resources include biomass, hydro, geothermal, solar and wind. Such resources are virtually
inexhaustible in duration, but limited in the amount of energy that is available per unit of time. Some
resources (such as geothermal and biomass) may be stock-limited in that stocks are depleted by use, but
on a time scale of decades, or perhaps centuries, they can likely be replenished.

Nonrenewable resources are sources of energy that cannot be replenished naturally or that can take
millions of years to produce. Nonrenewable energy resources include fossil fuels such as coal, oil,
natural gas, and nuclear fuel (uranium).

Hydroelectricity is considered a renewable resource. The small percentage of electricity provided to
Greenwood CPW by the Southeastern Power Administration is produced by federal hydroelectric
generation facilities. A small percentage of the electricity provided by SCE&G also comes from
hydroelectric generation facilities. The remaining energy distributed within Greenwood County is
generated from nonrenewable sources such as nuclear power, coal, oil, and natural gas.

While much of the energy distributed in Greenwood County is generated within South Carolina, very little
local energy is generated within the County. Most of the County’s electricity is generated at the Duke
Power Oconee Nuclear Station and SCE&G facilities throughout the State. However, some electricity is
generated by Duke Power’s Buzzard’s Roost facility in Greenwood County. Natural gas and petroleum
products are refined and distributed from facilities outside of South Carolina, throughout the southeast.

10.3.6 Environmental Impact of Local Energy Resources

Emissions from petroleum-based products such as carbon monoxide, nitrogen oxides, carbon dioxide
(CO,), hydrocarbons, particulates and other toxins are the major components of smog and pollution.
According to EPA statistics, the 200 million cars and light duty trucks on American highways are
responsible for over half of all air pollution.
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Air pollution levels are cause for concern for several reasons. First, air pollution causes health problems
in humans, wildlife and plantlife. The South Carolina Energy Office (SCEO) reports than an estimated
$45 billion is spent annually on health problems related to poor air quality. Second, air pollution damages
water supplies, introducing new toxins into water bodies. Finally, scientists have linked air pollution and
high levels of carbon dioxide in the atmosphere to the “greenhouse effect” and global warming. This
phenomenon occurs when carbon dioxide and other gases in the air absorb infrared radiation in the
atmosphere. When this happens the atmosphere cannot release energy at the same rate it takes energy
in, resulting in a slight rise in temperature. Such seemingly small temperature changes can eventually
cause drastic changes in the atmosphere.

The gases that help trap the Sun’s heat close to the Earth’s surface are referred to as “greenhouse
gases.” The most important greenhouse gases include water vapor, carbon dioxide, methane, nitrous
oxide, and several engineered gases. Water vapor is by far the most common, with an atmospheric
concentration of nearly 1%, as compared with less than 0.04% for carbon dioxide. According to the US
Energy Information Administration (EIA), atmospheric concentrations of greenhouse gasses including
carbon dioxide, methane, nitrous oxide and most man-made gases have increased by about 25% since
large-scale industrialization began some 150 years ago.

The consumption of energy in the form of fossil fuel combustion is the largest single contributor to
greenhouse gas emissions both within the nation and worldwide. Fossil fuels consist primarily of
hydrocarbons, made up of hydrogen and carbon. When burned, the carbon combines with oxygen to
yield carbon dioxide. The amount of carbon dioxide produced depends on the carbon content of the fuel.
For each unit of energy produced, natural gas emits about half and petroleum fuels about three quarters
of the carbon dioxide produced by coal. The US EIA reports that during 2001, more than 82% of total US
greenhouse gas emissions consisted of carbon dioxide from the combustion of fossil fuels such as coal,
petroleum, and natural gas. Although the industrial sector is the largest energy user nationwide, the
transportation sector emits nearly as much carbon dioxide because of its nearly complete dependence on
petroleum fuels.

In the short term, year-to-year changes in energy consumption and carbon dioxide emissions tend to be
dominated by weather, economic fluctuations, and movements in energy prices. Over longer time spans,
changes in energy consumption and emissions are influenced by other factors such as population shifts,
technological advances, and energy consumers’ choice of fuels, appliances, and capital equipment
(vehicles, aircraft, and industrial plant equipment). The energy consuming capital stock of the country —
cars and trucks, airplanes, heating and cooling plants in homes and businesses, steel mills, aluminum
smelters, cement plants and petroleum refineries — changes slowly from one year to the next because
capital stock usually is retired only when it begins to break down or becomes obsolete.

The US EIA reports that emissions of greenhouse gases in 2001 were 1.2% less than in 2000, but were
11.9% higher than in 1990. The short-term decline can be attributed to a reduction in overall economic
growth from 3.8% in 2000 to 0.3% in 2001; a 4.4% reduction in manufacturing output that lowered
industrial emissions; warmer winter weather that decreased the demand for heating fuels; and a drop in
electricity demand and coal-fired power generation that reduced emissions from electricity generation.
National greenhouse emissions have grown an annual average of 1.0% since 1990, with the only other
emission decline in 1991 when emissions fell by 0.6%. Barring significant policy changes, the
Intergovernmental Panel on Climate Change (IPCC) projects a 1.2% annual increase in US carbon
dioxide emissions from 1995 to 2015.

Greenwood County energy consumers rely primarily on automotive fuels, electricity and natural gas for
their energy supplies. The generation and use of each of these fuel sources can have a significant
impact on the environmental quality of Greenwood County and the surrounding region.

10.3.6.1 Transportation

South Carolina Energy Office data reveals that South Carolina’s transportation sector contributes 44% of
the State’s air pollution, which includes 53% of nitrous oxides, 24% of volatile organic compounds, 32% of
carbon dioxide and 70% of carbon monoxide. Estimates developed by the Rocky Mountain Institute
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indicate that an average personal vehicle in the United States emits 11,400 pounds of carbon dioxide per
year.

There are 41,950 registered automobiles, 15,050 trucks, 16,344 untaxed vehicles (including state and
local government, higher education, public utilities and school vehicles), 22 common carriers (public
transport) and 728 motorcycles in Greenwood County. Greenwood County motorists travel more than
874.8 million miles a year, consuming more than 44.7 million gallons of fuel.

Figure 10-13. Greenwood County Registered Vehicles
Fuel Consumption and Mileage, 2002

Total Fuel Total CO,

Number of | Consumed Total Miles | CO, per Produced
Vehicle Type Vehicles (gallons)* Traveled mile** (Ibs)
Passenger Car 41,950 22,904,700 | 502,896,600 0.911 | 458,138,803
Truck 15,050 10,053,400 | 175,844,200 1.131 | 198,879,790
Common 22 15,818 262,042 0.999 261,780
Carriers
Motorcycles 728 34,944 1,755,208 0.391 686,286
Untaxed 16,344 11,751,336 | 194,085,000 0.999 | 193,890,915
Total 74,094 44,760,198 | 874,843,050 851,857,574

*Based on Federal Highway Administration Estimates, 2000
** Rocky Mountain Institute Estimates, 1999

Based on the national estimates developed by the Rocky Mountain Institute (RMI), Greenwood County
motorists produce more than 851.8 million pounds, or 425,929 tons, of carbon dioxide a year. According
to State averages, it can be assumed that transportation emissions account for a significant portion of the
total yearly carbon dioxide emissions in the County. Through travel reduction opportunities discussed
further in Chapter 4 — such as carpooling, public transit, alternative modes of travel and development of
connected roadways — significant reductions in CO, emissions can be realized. The RMI estimates that
each gallon of fuel saved diverts 20 pounds of carbon dioxide from the atmosphere.

10.3.6.2 Electricity

The United States relies heavily on fossil fuels and nuclear power to generate its electricity. Coal
accounts for 89% of the emissions from the electric utility industry nationwide. While electricity generation
consumes 36% of the primary energy in the US, it is responsible for 35% of carbon dioxide emissions
because coal consumption is offset by the use of non-fossil sources (nuclear, hydro and renewable
energy) and natural gas (US EIA).

In South Carolina, the SCEO estimates that emissions from all fossil-fueled steam-electric generating
units at the State’s electric utilities increased by 34% from 1993 to 1999 and by 8.7% from 1998 to 1999.
In 1999, carbon dioxide from coal-fired plants accounted for 97% of emissions from fossil-fueled
generating units in the State. The pollution control most often used at electric utility plants is particulate
collection, which is primarily designed to remove the ash generated from coal combustion.

Fifty-eight percent (58%) of the energy distributed within Greenwood County is in the form of electricity.
The majority of electricity (84%) for Greenwood County consumers is produced and distributed by Duke
Power, while 16% is distributed to residents within the City of Greenwood by Greenwood CPW
(purchased from SCE&G and the Southeastern Power Administration).

More than half of the electricity produced by Duke Power and 21% of the electricity produced by SCE&G
is generated by nuclear energy. The Oconee Nuclear Station generates much of the electricity for the
Greenwood County area. Although nuclear power generation does not produce greenhouse gases, it
does have by-product wastes in the form of radioactive materials and hot water. Most nuclear waste is
low-level, in the form of tools, protective clothing, cleaning materials and disposable items that have been
contaminated with small amounts of radioactive dust or particles. These materials are subject to special
regulations that govern their storage so that they will not come in contact with the outside environment.
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The Barnwell Low-level Radioactive Waste Disposal Facility is the only state-owned facility currently
available to most of the nation for disposal of commercially-generated low-level radioactive waste. After
June 30, 2008, the site will only accept waste from organizations located in South Carolina, Connecticut
and New Jersey.

The irradiated fuel assemblies used in nuclear power generation are highly radioactive and must be
stored in specially designed pools where water cools the fuel and acts as a radiation shield, or in dry
storage containers. Older and less radioactive fuel is kept in dry storage facilities, sealed in special
concrete reinforced containers. While long range plans are for spent fuel to be stored deep in the earth in
a geologic repository such as the proposed site in Yucca Mountain, Nevada, currently all spent fuel is
stored at the nuclear plant at which it is used.

Forty-eight percent (48%) of the electricity generated by Duke Power is from coal, oil or gas combustion
and 75% of SCE&G'’s electricity is generated by coal. Duke Power’s Buzzard’'s Roost plant in Greenwood
County generates electricity using combustion turbine (gas) units. With more than 82% of total
greenhouse gas emissions nationwide consisting of carbon dioxide from the combustion of fossil fuels
including coal, petroleum and natural gas, it is assumed that electricity generation through fossil fuels is
one of the key contributors to greenhouse gas emissions in South Carolina (US EIA). It is important to
note that for each unit of energy produced, natural gas emits about half and petroleum fuels about three
guarters of the carbon dioxide produced by coal.

The small percentage of energy purchased by Greenwood CPW from the Southeastern Power
Administration and a small percentage of the electricity purchased from SCE&G is generated by
hydroelectric power. A renewable resource, hydroelectric power is also a clean and inexpensive source
of energy. Because hydroelectric generation does not involve fuel combustion, there is little air pollution
in comparison with fossil fuel plants and limited thermal pollution compared with nuclear plants. Like
other energy sources, the use of water for generation has limitations, including environmental impacts
caused by damming rivers and streams, which can affect local plant, fish, and animal habitats.

10.3.6.3 Natural Gas

Natural gas is the cleanest of the fossil fuels. On a Btu basis, natural gas combustion generates about
half as much carbon dioxide as coal, as well as less particulate matter and very little sulfur dioxide. The
combustion of natural gas does produce nitrous oxides and the production and transmission of natural
gas also results in releases of methane into the atmosphere. However, natural gas is not considered a
major contributor to the concentration of these gases within the atmosphere.

Natural gas use is on the rise, both within South Carolina and nationwide. According to the SCEO, end
user deliveries of natural gas in the State increased by 29.8% from 1980 to 2000. Most of the increase
occurred in the industrial sector, where natural gas deliveries increased by 28.7%. Natural gas sales to
residential customers in the State increased by 25.2% from 1980 to 2000, while the average use per
residential customer increased by 41.7%. At the national level, the EIA projects that natural gas
consumption will increase from 22 trillion cubic feet in 1999 to 34 trillion cubic feet in 2020. Much of the
increase in the nation’s natural gas use is expected in the electricity sector, where electricity generators
are projected to account for 55 percent of total US natural gas consumption by 2020. The EIA indicates
that the use of natural gas is increasing for a variety of reasons including price, environmental concerns,
fuel diversification and/or energy security issues, market deregulation (for both gas and electricity), and
overall economic growth.

Natural gas is a major energy source in Greenwood County, providing nearly 42% of the County’s energy.
The commercial sector is a key consumer, with more than 47% of its energy coming from natural gas.
Natural gas is widely used in the industrial and residential sectors as well, comprising 41% of industrial
energy and 39% of residential energy. Given national and state trends, it is reasonable to assume that
use of natural gas within all economic sectors will continue to grow in Greenwood County, replacing
energy sources that are more detrimental to the environment.
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10.3.6.4 Environmental Impact Summary

All energy sources for Greenwood County are imported. With the exception of transportation emissions,
a relatively small amount of greenhouse gases are produced by sources within the County. In addition,
much of the electricity for County consumers is generated by nuclear power, a very clean energy source
in terms of greenhouse gas emissions. Natural gas, the cleanest of the clean fossil fuels, powers key
electric generators that contribute to the County’s energy resources. A small percentage of the County’s
electricity is produced by hydroelectric power — a renewable resource with minimal environmental impact.
However, energy generated by transportation fuels within the County generates 425,929 tons of carbon
dioxide a year. In general, with the exception of emissions related to transportation, Greenwood County
is a good citizen within its region in terms of environmental impact on air quality.

10.4 Inventory of Current Usage

A comprehensive community energy assessment builds upon the information provided through an
identification and analysis of energy sources and related costs coupled with an examination of major end-
use sector energy consumption. This energy analysis also includes an examination of the energy
characteristics and needs that influence energy consumption within each economic sector. The South
Carolina Energy Office (SCEO) divides major energy consumers into four primary categories: residential,
commercial, industrial, and transportation. In addition to activities included in the SCEO economic sector
definitions, the Greenwood County Energy Conservation Element also includes institutional uses such as
K-12 schools, higher education, hospital, and local government uses and agricultural uses within the
commercial sector.

Energy consumption within Greenwood County’s economic sectors closely reflects that of the State and
the nation. More than 15.3 million MMBtu of energy is distributed in Greenwood County annually. The
industrial sector is the largest consumer of energy at the County, State and national level. In Greenwood
County, industrial energy consumption accounts for 39.5% of energy distributed per year (more than 6
million MMBtu) — slightly lower than the State at 41.4% and a little higher than the national average of
37.5%. The share of transportation energy within the total energy picture is significantly higher in
Greenwood County at 36.5% (nearly 5.6 MMBtu per year) than at the State level (25.2%) and nationally
(27.5%). Greenwood County’s residential sector accounts for a lower percentage of total energy use at
14.8% (nearly 2.3 million MMBtu) than statewide at 19.3% and nationally at 19.2%. The commercial
sector in Greenwood County also uses proportionally less energy at 9.1% (nearly 1.4 million MMBtu) than
at the State (14.1%) and national (15.7%) levels.

Greenwood County’s comparatively high use of energy in the transportation sector and lower use of
energy in the residential and commercial sectors is in large part due to the rural nature of the County.
With nearly 44% of the population classified as rural in the 2000 Census, Greenwood County is more
rural than the State (39.5% rural) and the nation (21% rural). Because rural development is generally
characterized by longer travel times, more sparse residential development, and in most cases less
commercial development, more energy is needed for transportation, while less energy is used in the
residential and commercial sectors. No public transit options and limited private transit in Greenwood
County make it critical for residents to have access to a personal vehicle, resulting in an increased
number of vehicles per person. Greenwood County residents are overall financially positioned to afford
personal vehicles. County residents have a per capita income and median household income that ranks
17" highest out of the State’s 46 counties and is significantly higher than surrounding counties. In
addition, the City of Greenwood is the center for business, healthcare, industry and government services
in the six-county, Upper Savannah region. The vehicle fleets associated with these activities increase the
number of vehicles per person in the County when compared with surrounding rural counties and the
State as a whole.
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Figure 10-14. Percentage of Energy Consumption by Economic Sector
Greenwood County, South Carolina, United States
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*South Carolina and US percentages are for 1999, Greenwood County is for 2000.
Source: 2001 South Carolina Energy Use Profile, SCEO.

Figure 10-15. Energy Distribution by Sector, 2001
Greenwood County
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Figure 10-16. Energy Distribution and Cost by Sector, 2001
Greenwood County

Energy Distributed
per Sector Energy Cost
Sector MMBtu % MMBtu Total % of Total per MMBtu
Residential 2,270,229.8 14.8% $33,665,493 21.3% $14.83
Commercial 1,391,714.7 9.1% $18,924,294 12.0% $13.60
Industrial 6,056,190.9 39.5% $51,834,379 32.9% $ 8.56
Transportation 5,595,024.8 36.5% $53,264,636 33.8% $ 9.52
Total 15,313,446.9 100.0% $157,685,163 100.0% $10.30

Greenwood County consumers spend more than $157.6 million a year for energy. The share of the total
energy cost paid by each economic sector within the County is similar to the percentage of energy
distributed within each sector, with a few exceptions. Although the industrial sector is the largest
consumer of energy in the County, the transportation sector pays the largest percentage of energy costs
at 33.8% ($53.2 million). Greenwood County’s percentage of energy costs attributed to transportation is
lower than that of the State (35.5%) and the nation (37.4%). The County’s industrial sector expends more
than $51.8 million a year for energy, nearly one-third (32.9%) of the total energy costs. This is
significantly higher than the industrial sector's share of energy costs at the State (23.1%) and national
(20.5%) levels. Although the residential sector accounts for only 14.8% of energy use in Greenwood
County, it pays 21.3% of total energy costs with a total annual expenditure of more than $33.6 million.
The residential sector share of total energy expenditures runs higher for the State at 25% and the nation
at 24.6%. Similarly, the commercial sector pays for 12% of total annual energy costs ($18.9 million) in the
County, although it consumes only 9.1% of the total energy distributed. In comparison, the commercial
sector accounts for 15.4% of energy expenditures in South Carolina and 17.5% of expenditures
nationwide.

Figure 10-17. Percentage of Total Energy Distributed and Total Cost by Sector
Greenwood County, South Carolina and the United States

Greenwood County South Carolina United States
% of % of % of % of % of % of
Sector Energy Cost Energy Cost Energy Cost
Residential 14.8% 21.3% 19.3% 26.0% 19.2% 24.6%
Commercial 9.1% 12.0% 14.1% 15.4% 15.7% 17.5%
Industrial 39.5% 32.9% 41.4% 23.1% 37.5% 20.5%
Transportation 36.5% 33.8% 25.2% 35.5% 27.5% 37.4%

*South Carolina and US percentages are for 1999, Greenwood County is for 2001.
Source: 2001 South Carolina Energy Use Profile, SCEO.

10.4.3.1 Residential Energy Use

The residential sector includes all private household establishments that consume energy primarily for
space heating, water heating, air conditioning, lighting, refrigeration, cooking and clothes drying. To
understand energy use within the residential sector, it is important to examine these demographic factors
that have some bearing on energy consumption within the sector. In addition to specific energy data, it is
also important to examine population and housing characteristics that can provide additional insight into
energy distribution and trends.

Greenwood County’s population was 66,271 in 2000, an increase of 11.3% from 1990. There were
28,243 housing units in County, with 91.1% (25,729) occupied. More than 69% of the occupied housing
units in the County are owner-occupied, with 30.8% renter occupied. Single-family detached homes
constitute more than 67% of the County’s housing stock, with manufactured housing representing 14.2%
of housing. Nearly 12% of the County’s housing units are within multi-family developments with three or
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more attached units. Four percent of the County’s housing units are duplexes and 2.7% are attached
single family units such as townhouses.

Figure 10-18. Housing Type and Units in Structure, 2000
Greenwood County

Units in Structure Number | Percent
Total HU 28,243 | 100.0%
1-unit, detached 18,969 67.2%
1-unit, attached 763 2.7%
2 units 1,124 4.0%
3-4 units 1,265 4.5%
5-9 units 1,299 4.6%
10-19 units 289 1.0%
20 or more units 492 1.7%
Mobile Home 3,999 14.2%
Boat, RV, van, etc. 43 0.2%

Source: US Census Bureau, 2000 Census

Nearly half (46.8%) of the housing in Greenwood County was more than 30 years old in 2000. Of these
older homes, 29.9% were built before 1960 and were more than 40 years old, with 9% constructed before
1939. Conversely, more than 20% of the County’s housing stock is fairly new construction and less than
10 years old. More than 15% of the County’s housing units were from 11 to 20 years old and 17.6% were
from 21 to 30 years old in 2000.

Figure 10-19. Year Housing Unit Built, 2000
Greenwood County

Year Structure Built Number | Percent
1999 to March 2000 771 2.7%
1995 - 1998 2,693 9.5%
1990 - 1994 2,244 7.9%
1980 - 1989 4,367 15.5%
1970 - 1979 4,968 17.6%
1960 - 1969 4771 16.9%
1940 - 1959 5,891 20.9%
1939 or earlier 2,538 9.0%

Source: US Census Bureau, 2000 Census

According to the 2000 Census, the type of energy used to heat Greenwood County homes was almost
evenly divided between electricity at 46.7% of homes and natural gas at 45% of homes. More than
12,000 homes in the County are heated by electricity and 11,587 are heated by natural gas. This is quite
different than the breakdown of heating fuels used by homes statewide, where 58.4% of South Carolina
homes are heated by electricity and only 26.2% by natural gas. Other heating fuels are used to a lesser
extent in Greenwood County, with 899 homes heated by fuel oil or kerosene, 843 homes heated by
bottled or tank LP (propane) gas, and 306 homes heated by the burning of wood.
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Figure 10-20. House Heating Fuel — Occupied Housing Units, 2000
Greenwood County and South Carolina

Greenwood County South Carolina

House Heating Fuel Number Percent Number Percent
Natural Gas 11,587 45.0% 402,555 26.2%
Bottled, Tank or LP Gas 843 3.3% 131,334 8.6%
Electricity 12,003 46.7% 895,132 58.4%
Fuel Oil, Kerosene, etc. 899 3.5% 78,331 5.1%
Coal or Coke 15 0.1% 183 0.0%
Wood 306 1.2% 19,290 1.3%
Solar Energy 0 0.0% 447 0.0%
Other Fuel 47 0.2% 2,105 0.1%
No Fuel Used 29 0.1% 4,477 0.3%
Total Housing Units 25,729 1,533,854

Source: US Census Bureau, 2000 Census

More recent data obtained from Greenwood County energy providers provides a slightly different picture
of the types of energy used in residences. More than 2.27 million MMBtu was distributed to residential
uses in Greenwood County in 2001. Nearly 60% of this residential energy, totaling more than 1.3 million
MMBtu, was provided by electricity. This is only slightly less than the 62.4% of residential energy
provided by electricity at the State level. Thirty-nine percent of Greenwood County’s residential energy
(885,530 MMBtu) comes from natural gas — significantly higher than at the State level, where only 20.4%
of residential energy is provided by natural gas. Less than one percent of the County’s total residential
energy is provided by either fuel oil or kerosene.

Greenwood County consumers spent more than $33.6 million annually for residential energy in 2001, at a
cost of $14.82 per MMBtu. Although electricity provided 59.8% of residential energy, it comprised 68.4%
($23 million) of the total residential energy cost in the County. While natural gas customers consumed
39% of the energy in the residential sector, they paid only 31% ($10.3 million) of the total cost of
residential energy. Fuel oil and kerosene customers paid less than 1% of the total cost of energy in the
residential sector. Electricity customers in Greenwood County paid the most for energy at 16.95 per
MMBtu. Natural gas consumers paid $11.74 per MMBtu, with kerosene cost following closely at $11.74
per MMBtu. Customers who heat their homes with fuel oil paid the least for energy at $8.65 per MMBtu.

Figure 10-21. Residential Energy by Energy Type, 2001
Greenwood County

Amount Distributed Cost
Type MMBtu % of MMBtu Total % of Total per MMBtu
Electricity 1,357,689.5 59.8% $23,010,288 68.4% $16.95
Natural Gas 885,530.1 39.0% $10,393,296 30.9% $11.74
Fuel QOil 15,852.3 0.7% $137,160 0.4% $8.65
Kerosene 11,157.9 0.7% $114,750 0.4% $10.28
Total 2,270,229.8 100.0% $33,655,493 100.0% $14.82

Source: 2001 South Carolina Energy Use Profile, SCEO.

10.4.2 Commercial Energy Use

The commercial sector includes wholesale and retail trade; finance and insurance; real estate;
professional; management; administration; arts, entertainment, and recreation; accommodations and food
service; repair and maintenance; and personal services. Within the Greenwood County Energy Element
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institutional uses such as K-12 schools, higher education, government, and hospitals and agricultural
uses are also included within the commercial sector.

According to data provided in the US Census Bureau’s 2000 County Business Patterns, there were 1,062
commercial establishments in Greenwood County. Nearly 40% (348) of the commercial establishments
were engaged in retail trade, 11.4% (121 establishments) in accommodations and food service, 10.6%
(113 establishments) in finance and real estate, and 9.5% (101 establishments) in professional and
technical services. There were 77 establishments engaged in administration, support, waste
management and remediation; 66 in repair and maintenance; 55 in wholesale trade; and 55 in real estate.
Personal services; transportation and warehousing; arts, entertainment and recreation; information
services; and management services each included from 10 to 36 establishments and represented small
percentages of total commercial establishments in the County.

Figure 10-22. Commercial Establishments in Greenwood County by Type, 2000

Type of Business Establishments Percentage
Wholesale Trade 55 5.2%
Retail Trade 348 32.8%
Transportation & Warehousing 29 2.7%
Information 24 2.3%
Finance & Insurance 113 10.6%
Real Estate 55 5.2%
Professional & Technical 101 9.5%
Management 10 0.9%
Administration, Support, Waste Mgmt., Remediation 7 7.3%
Arts/Entertainment/Recreation 27 2.5%
Accommodations/Food Service 121 11.4%
Repair/Maintenance 66 6.2%
Personal/Laundry Services 36 3.4%
Total Establishments 1,062 100.0%

Source: US Census Bureau, 2000 County Business Patterns.

Greenwood County’s commercial sector consumed nearly 1.4 million MMBtu in 2001 (Table 20). More
than half (51.6%) of this energy, totaling 718,435 MMBtu, was provided by electricity. Comparatively,
according to the SCEQO’s 2001 South Carolina Energy Use Profile, electricity use in the commercial sector
was significantly higher statewide at 63.9%. Natural gas accounted for 47.3% (658,787 MMBtu) of the
energy used by County commercial consumers. Natural gas use in the commercial sector was
substantially less at the State level, with only 22.7% of energy provided by natural gas. Fuel oil and
kerosene provided only one percent each of the total energy consumed by Greenwood County’s
commercial sector.

Commercial energy consumers in Greenwood County spent more than $18.9 million on energy in 2001,
at a cost of $13.60 per MMBtu. While electricity provided 51.6% of the energy within the commercial
sector, it made up 63.5% of the total energy cost for the sector. Conversely, natural gas accounted for
47.3% of energy distributed within the commercial sector, yet represented only 35.9% of the total energy
cost for commercial consumers. Both commercial fuel oil and kerosene customers paid less than 1% of
the total cost of energy within the sector. Electric consumers in the commercial sector paid significantly
more than other sectors for their energy at $16.72 per MMBtu. Commercial natural gas consumers paid
$10.31 per MMBtu, followed closely by kerosene customers who paid $9.26 per MMBtu. Commercial
consumers using fuel oil as their energy source paid the least for energy at only $7.93 per MMBtu.
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Figure 6-23. Commercial Electricity by Energy Type, 2001
Greenwood County

October 2006

Amount Distributed Cost
Type MMbtu % of MMbtu Total % of Total per MMbtu
Electricity 718,435.5 51.6% $12,014,625 63.5% $16.72
Natural Gas 658,787.0 47.3% $6,794,009 35.9% $10.31
Fuel Oil 13,952.2 1.0% $110,660 0.6% $7.93
Kerosene 540 1.0% 5000 0.6% $9.26
Total 1,391,714.7 100.0% $18,924,294 100.0% $13.60

10.4.2.1 Energy Use in Institutional Facilities

Although institutional uses are included within the broader commercial sector they can have a significant
impact on energy conservation initiatives in the community. Institutional uses including government
facilities, K-12 schools and higher education offer promising opportunities for energy conservation within
the realm of comprehensive planning. As high profile energy consumers, hospitals, local governments,
K-12 schools, and postsecondary institutions have an opportunity to promote energy conservation
through the efficient use of energy within their operations. Hospitals, local governments and educational
institutions are among the leading consumers of energy within a community. This is due in part to the
size of public buildings and facilities, coupled with the fact that such facilities are often older and less
energy efficient. Operational requirements of institutions also significantly impact energy use. Police, fire
and hospital facilities are in operation 24 hours a day, using energy around the clock. Hospitals, schools,
higher education and public buildings have a great deal of traffic in and out of the buildings, significantly
increasing the heating and cooling needs of such facilities.

Established in 1951 as Self Memorial Hospital, the Self Regional Medical Center (now part of the Self
Regional Healthcare system) serves a population of more than a quarter of a million that includes
residents of Greenwood, Abbeville, Edgefield, Laurens, McCormick, Newberry, and Saluda counties. The
Self Regional Medical Center is an independent, not-for-profit hospital governed by a board of trustees
comprised by community members. The 421-bed Center is one of Greenwood County’s largest
employers with 2,070 employees (1,684 full-time) including a medical staff of more than 170 physicians
representing more than 30 specialty areas. Self Regional Healthcare system includes the Self Regional
Medical Center in Greenwood, the Montgomery Center for Family Medicine in Greenwood, the Savannah
Lakes Medical Center in McCormick (McCormick County), and the Ware Shoals Center for Family
Medicine. The Self Regional Healthcare system’s 27 buildings house patient care facilities including a
women’s center, heart center, neonatal intensive care, emergency care center, critical and intensive care,
orthopedic, neurological and eye, ear/nose/throat, vascular unit, telemetry, behavioral health unit,
outpatient surgery, operating room, pain management center, and pediatrics.

As shown in Table 21, Self Regional Medical Center is a major consumer of energy within the County,
accounting for more than 13% of total energy use within Greenwood County’s commercial sector in 2002.
The Medical Center consumed 184,770 MMBtu of energy in 2002. More than 57% of this energy was
provided by natural gas and 43% by electricity. Greenwood CPW supplies both electricity and natural
gas to the Medical Center.

Figure 10-24. Self Regional Medical Center Energy Use, 2002

Electric Electric % Natural Gas Natural Gas % Total
(KWh) (MMBtu) | Electric | (Decatherms) (MMBtu) Natural Gas MMBtu
23,105,784 78,860 42.7% 105,910 105,910 57.3% 184,770
Source: Self Regional Medical Center, 2003.
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Self Regional Medical Center spent more than $1.5 million for energy in 2002. This expenditure
represents nearly 8% of total energy expenditures in the County’s commercial sector for 2002. The
Hospital's average cost per MMBtu was $8.18, significantly lower than the average Greenwood
commercial sector cost of $13.60 per MMBtu.

Figure 10-25. Annual Estimated Energy Distribution and Cost, 2002
Self Regional Medical Center

Number of Average Cost
Buildings MMBtu Cost per MMBtu
27 184,770 $1,511,740 $8.18

Source: Self Regional Medical Center, 2003.

Greenwood County, the City of Greenwood, and the Towns of Ninety Six and Ware Shoals consume
more than 47,580 MMBtu per year of energy in the operation of their facilities. Government entities in
Greenwood County spend $691,150 annually for energy, with an average price of $14.53 per MMBtu.
Table 23 provides energy distribution and cost for Greenwood County jurisdictions.

With a total of 53 buildings, Greenwood County is the largest governmental energy consumer, using
nearly 32,829 MMBtu per year at a total cost of $467,000. The average price of energy used in County
facilities is $14.23 per MMBtu. The largest consumers of energy among County facilities are the Law
Enforcement Center (8,333 MMBtu/year), the County Courthouse (4,861 MMBtu/year) and the five Parks
and Recreation buildings (4,723 MMBtu/year). Greenwood CPW provides natural gas and electricity for
the County’s buildings located within the Greenwood City limits, with Duke Energy supplying electricity for
the landfill and several ancillary buildings located outside of the corporate limits.

The City of Greenwood consumes 7,560 MMBtu a year in the operation of its five municipal buildings,
including the City Hall, the Public Works building and two fire stations. The City spends $112,042 on
energy each year, with an average cost per MMBtu of $14.82. Greenwood CPW provides electricity and
natural gas for the operation of all five of the City’s buildings.

The Town of Ninety Six consumes 3,020 MMBtu a year in the operation of its nine municipal buildings
and provision of citywide street lighting. Ninety Six spends approximately $47,608 a year for energy, with
street lighting being the largest energy expense at a cost of $24,754 annually. Street lights account for
nearly half of the energy consumed by the municipality, using more than 1,491 MMBtu per year. The
average cost of energy for the Town is $15.76 per MMBtu — higher than that of neighboring jurisdictions
due to the Town’s dependence on electricity, particular for street lighting. Duke Power provides electricity
for all of the Town’s facilities and street lighting. Greenwood CPW provides natural gas for the Police and
Fire Station, the Library, the Depot and Town Hall.

The Town of Ware Shoals consumes nearly 4,171 MMBtu annually in the operation of its nine municipal
buildings and the provision of street lighting citywide. Like Ninety Six, street lighting is both the major
energy use and the greatest energy expense for Ware Shoals, representing nearly half (2,018 MMBtu) of
the Town’s energy usage and accounting for more than half ($33,500) of the total energy cost. The
average cost of energy for Ware Shoals is $15.46 per MMBtu. Similar to Ninety Six, the average cost of
energy is a little higher than neighboring jurisdictions because of the large percentage of electricity used
for street lighting. Duke Power provides electricity and Greenwood CPW provides natural gas for all nine
Town facilities, and Duke Power provides electricity for the Town’s street lighting.
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Figure 10-26. Annual Government Energy Distribution and Cost by Jurisdiction
Greenwood County Jurisdictions

Estimated Energy Distributed

Number of Average Cost
Jurisdiction MMBtu Buildings Cost per MMBtu
Greenwood County 32,828.9 53 $467,000 $14.23
City of Greenwood 7,560.2 5 $112,042 $14.82
Town of Ninety Six 3,020.5 9 $47,608 $15.76
Town of Ware Shoals 4,170.8 7 $64,500 $15.46
Total 47,580.4 74 $691,150 $14.53

Greenwood County is served by three school districts, with a total of 24 public schools. The more than 1.5
million square feet included in the 50 buildings within the Districts house 12,252 students. Greenwood
School District 50 is the largest within the County in terms of land area, number of schools and students
served. District 50 has an administrative building and 16 schools including nine elementary schools,
three middle schools, two high schools, an alternative school and the District's Career Center. The
District accommodates approximately 9,324 Greenwood County students within its more than 1.1 million
square feet of building space.

Greenwood School District 51 (Ware Shoals School District) serves students from Greenwood, Laurens
and Abbeville Counties. More than half (53%) of the 1,328 students in District 51 are from Greenwood
County. District 51 has 3 schools including a primary school (4K through 3¢ grade), an elementary
school (4th through 6" grades) and one high school for students in grades 7 through 12. The Districts
three schools include 275,477 square feet of building space.

Greenwood School District 52 (Ninety Six School District) serves students residing in the eastern portion
of Greenwood County. Four schools totaling 181,912 square feet of space serve 1,600 students. The
District operates one primary school (4K through 2 grade), an elementary school (3rd grade through 5"
grade), a middle school (grades 6 through 8) and one high school for students in grades 9 through 12.

Greenwood County’s school districts consumed more than 82,771 MMBtu in 2002. More than 63% of the
district energy was provided by electricity and 37% by natural gas. District 50 was the largest energy
consumer, using more than three quarters (76.4%) of the total energy distributed to the County’s school
districts. District 50 was also the largest consumer of electricity, using 78.5% of all electricity in this
sector. Sixty-five percent of the District’s total energy consumption was derived from electricity. Energy
sources for Districts 51 and 52 were a little more diverse, with 43.6% and 40.9% provided by natural gas,
respectively.
Figure 10-27. Energy Use in Public K-12 Schools by Type, 2002
Greenwood County

Electric % Natural Gas | % Natural Total
School District (Kbtu) Electric (Kbtu) Gas Total Kbtu MMBtu
Greenwood 50 | 41,127,202.9 65.0% | 22,137,300.0 35.0% | 63,264,502.9 | 63,264.5
Greenwood 51 5,795,011.2 56.4% | 4,480,320.0 43.6% | 10,275,331.2 | 10,275.3
Greenwood 52 5,457,690.8 59.1% | 3,773,800.0 40.9% | 9,231,490.8 9,231.5
County Total 52,379,904.9 63.3% | 30,391,420.0 36.7% | 82,771,324.9 | 82,771.3

Source: SC Energy Office, 2003.

The school districts of Greenwood County spent more than $1.2 million on energy in 2002 at an average
cost of $14.99 per MMBtu. Greenwood District 50 paid nearly three fourths of that total cost — spending
$920,412 for energy in 2002. District 51 spent $168,941 for energy in 2002, while District 52 spent a total
of $150,248 for electricity and natural gas. Energy prices were lower for District 50 at $14.55 per MMBtu,
while Districts 51 and 52 paid $16.54 and $16.28 per MMBtu, respectively.
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Figure 10-28. Energy Use and Cost in Public K-12 Schools, 2002
Greenwood County

Square Total Cost per
School District Footage MMBtu Total Cost MMBtu
Greenwood 50 1,117,157 | 63,264.5 $920,412 $14.55
Greenwood 51 275,477 | 10,275.3 $169,941 $16.54
Greenwood 52 181,912 9,231.5 $150,248 $16.28
County Total 1,574,546 | 82,771.3 | $1,240,601 $14.99

Source: SC Energy Office, 2003.

Greenwood County is host to two quality institutions of higher education. Lander University (a 4-year
public institution) and Piedmont Technical College (a 2-year public institution) provide a wide range of
advanced educational opportunities to residents of Greenwood County and the surrounding region.

Founded in 1872 in Williamston as a private college, Lander University was relocated to Greenwood in
1904. Lander has evolved into a four-year, coeducational, state-assisted university offering majors and
minors in more than 40 areas of study. Lander is situated on approximately 100 acres within the city
limits of Greenwood. The campus includes 32 buildings, with a total of 878,456 square feet of building
space. The University operates 7 residence halls that accommodate up to 1,086 students. In addition to
six major buildings erected since 1973, campus improvements have included extensive renovations to a
number of older facilities. Although the age of the University’s residence halls ranges from 15 to 20
years, future plans include the construction of new housing complexes. The University’s 130,000-square-
foot John Drummond Complex includes the new 2,500 seat Finis Horne Arena and houses the Division of
Physical Education and Exercise Studies. A $13 million Science, Mathematics and Computer Science
complex was completed in 1997 and houses the Division of Mathematics and Computer Science and the
Division of Biological and Physical Sciences.

Piedmont Technical College, founded in 1963 as a member of the South Carolina Technical and
Comprehensive Education system, is a comprehensive 2-year post-secondary institution serving
approximately 4,500 students from Abbeville, Edgefield, Greenwood, Laurens, McCormick, Newberry and
Saluda Counties. The College has the largest geographic service area of the State’s 16 technical
colleges. The main campus of the College is the Lex D. Walters campus located within the City of
Greenwood. Since Piedmont Tech serves the largest land area of all technical colleges in South
Carolina, the College has built a mini-campus in each county to mitigate geographic barriers to
educational attainment. In addition to the main campus in Greenwood, Piedmont operates six full-
service, high-tech facilities. The Centers are equipped with both traditional and distance learning
classrooms, computer labs and library resource centers and are staffed by Site Coordinators. Piedmont
Tech currently operates a total of 28 buildings on its main campus and six satellite campuses, with a total
of 415,083 square feet of building space.

Lander University consumed more than 70,870 MMBtu in 2002. The majority of this energy (80.3%) was
provided by electricity, with natural gas accounting for 19.7% of the total energy distributed to the
University (Table 26). The number of campus buildings and square footage of these facilities is a major
factor in energy use. In addition, as a residential institution, Lander provides housing to more than 1,000
students — resulting in around-the-clock energy consumption. According to the SC Energy Office
(SCEO), Lander University ranked 5" lowest in energy use per square foot among colleges with housing,
using only 80.68 kBtu per square foot in 2002. In comparison, the average energy use per square foot for
colleges with housing was 124.85 kBtu per square feet — significantly higher than energy use at Lander.
The SCEO 2000 Energy Use in South Carolina’s Public Facilities reported that Lander was second only
to Coastal Carolina University in lowest energy usage per square feet among colleges with housing.

More than 70,870 MMBtu of energy was distributed to Piedmont Technical College in 2002. The majority
of that energy (85.2%) was provided by electricity, with 14.8% provided by natural gas. As a 2-year,
nonresidential institution, energy costs for Piedmont Tech are lower than for a 4-year residential
institution. The College’s natural gas energy use per square foot was 94.84 kBtu in 2002, significantly
higher than the average for colleges without housing at only 74.2 kBtu per square foot. According to
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2002 SCEO data, Piedmont Tech ranked 20™ highest out of the 21 colleges without housing in terms of
energy use per square foot.

Figure 10-29. Energy Use in Institutions of Higher Education by Type, 2002
Greenwood County

Electric % Natural Gas % Natural Total
Institution (Kbtu) Electric (Kbtu) Gas Total Kbtu MMBtu
bar.‘der . 56,894,324.3 | 80.3% 13,975,900.0 | 19.7% | 70,870,224.3 | 70,870.2
niversity
Piedmont
Technical 33,545,035.7 | 85.2% 5,821,525.0 14.8% 39,366,560.7 | 39,366.6
College

Source: SC Energy Office, 2003.

Lander University paid $840,551 for energy in 2002, at a cost of $11.86 per MMBtu. The University was
second only to Francis Marion University in lowest energy cost among residential institutions of higher
learning in the state in 2002, spending only $0.93 per square foot. The average energy cost for all South
Carolina colleges with housing was $1.21 per square foot in 2002 — significantly higher than energy costs
at Lander.

The total cost of energy for Piedmont Technical College in 2002 was $464,422, with a cost per MMBtu of
$11.80. According to the SCEO, Piedmont Tech ranked g™ highest among colleges without housing in
terms of energy cost, spending $1.12 per square foot in 2002. The average energy cost per square foot
for all colleges without housing in South Carolina was $1.21 — slightly higher than energy costs at
Piedmont Tech.

Figure 10-30. Energy Use and Cost in Institutions of Higher Education, 2002
Greenwood 